Novel potent agonist [(pF)Phe4,Aib7,Aib11,Arg14,Lys15]N/OFQ-NH2 and antagonist [Nphe1,(pF)Phe4,Aib7,Aib11,Arg14,Lys15]N/OFQ-NH2 of nociceptin/orphanin FQ receptor.
Two novel ligands for the nociceptin/orphanin FQ (N/OFQ) receptor (NOP), [(pF)Phe4,Aib7, Aib11,Arg14,Lys15]N/OFQ-NH2 (peptide-1) and [Nphe1,(pF)Phe4,Aib7,Aib11,Arg14,Lys15]N/OFQ-NH2 (peptide-2), have been generated by combining different modifications of N/OFQ sequence. In the present study, we investigated the actions of two analogues and compared them with those of N/OFQ in four assays. Peptide-1 mimicked N/OFQ effects in mouse vas deferens and mouse colon and showed similar maximal effects but higher potency relative to N/OFQ. The effects of peptide-1 were sensitive to NOP receptor selective antagonist ([Nphe1]N/OFQ(1-13)-NH2) but not to naloxone in vitro. Peptide-1 (25 pmol, i.c.v.) mimicked the pronociceptive action of N/OFQ (2.5 nmol, i.c.v.) in mouse tail withdrawal assay, displaying higher potency and longer lasting effects. In anesthetized rats, peptide-1 (1 nmol/kg, i.v.) produced a marked decrease in mean arterial pressure, which was comparable to that evoked by i.v. N/OFQ (100 nmol/kg). Peptide-2 did not produce any effect per se but antagonized N/OFQ actions in mouse vas deferens and mouse colon assays. Peptide-2 is active in vivo where it prevented the pronociceptive effect induced by 2.5 nmol N/OFQ i.c.v. in the mouse tail withdrawal assay. Furthermore, peptide-2 at 5 nmol produced alone a robust and long lasting antinociceptive effect. Moreover, peptide-2 (10 and 40 nmol/kg i.v.) didn't produce any effect per se but antagonized hypotensive actions produced by i.v. administration of N/OFQ. Collectively, these findings demonstrate that [(pF)Phe4,Aib7,Aib11, Arg14,Lys15]N/OFQ-NH2 behaves as a highly potent NOP receptor agonist which produces long lasting effects in vivo and [Nphe1,(pF)Phe4,Aib7,Aib11,Arg14,Lys15]N/OFQ-NH2 acts as a pure and competitive antagonist of the NOP receptor.